Interferon regulatory factor 9 is an essential mediator of heart dysfunction and cell death following myocardial ischemia/reperfusion injury.
This study aimed to investigate whether interferon regulatory factor 9 (IRF9) is involved in the pathogenesis of myocardial ischemia-reperfusion (I/R) injury and to explore the underlying molecular mechanisms of this process. Cell death plays a major role in myocardial I/R injury. We recently determined the importance of IRF9 in coordinating molecular events in response to hypertrophic stress in cardiomyocytes. However, the roles of IRF9 in lethal myocardial injury remain to be elucidated. The involvement of IRF9 was assessed via functional assays in a mouse myocardial I/R injury model by genetic knockout and cardiomyocyte-specific transgenic overexpression of IRF9, and its effects on cardiomyocyte apoptosis and inflammation were further studied in vivo and in vitro. IRF9 was upregulated in human ischemic heart tissue and mouse hearts after I/R injury. Ablation of IRF9 protected the heart against I/R-induced cardiomyocyte death, development of inflammation, and loss of heart function. In contrast, cardiomyocyte-specific transgenic overexpression of IRF9 aggravated myocardial reperfusion injury and inflammation. IRF9 negatively regulated the Sirt1-p53 axis under I/R conditions in vivo and in vitro. Downregulation of Sirt1 expression and its downstream apoptosis-related signaling cascade, which results from I/R, was ameliorated by loss of IRF9 and exacerbated by overexpression of IRF9. Cardiomyocyte-specific deletion of Sirt1 abolished the protective effect of IRF9 knockout against I/R injury, which further indicated that IRF9 mediated myocardial reperfusion injury by modulating the Sirt1-p53 axis. Thus, IRF9 may be a novel therapeutic target for the prevention of I/R injury resulting from revascularization therapy after acute myocardial infarction (MI).